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1. ~#^&ttiMM^, &&f$X*&£¥jiZ>iKM:, 

X&X*%LM:&J$i&7Cjk&&^ Ag. Al. Cr. Mn N t& 
ifctfj.^ 1 M#,SlGe» Sb, Te, Sn, ifi-B-, i8.itJ&# £ 

T«^&A^,C(Ge, Sn) A Sb 2 Te 3+A 3 100 _ B Mb ( 0<A<;10* 0<B£20) 

t# Sn ^jfc^ 2% «_t J. 20% 

Snm «JL J. I5na 

2#^^Ji^|t^|5|^>&it^tb^ 1 

8. *»*L^1^^ 1 *4M*£-f: St^*^ 

2^^Jiii.ie.it>&^|3|^^5.t^*^ l <M*JL-fc. 

X&i*LSjLM#!ftA?Ljk&&*L Ag. Al> Cr. Mn N f 



1 ftjtfk*X^ Ge, SK Te> Sn, ifcJL, SUtJMf-fe**., £*MM»£ 

13. 11 : 

14. 11 jMMt£f-: 
-ti£«.fl>&tt#,!k& 5nm VXJl£_ 15nm **T. 



*«*UH*#Jt*J»^* T ***A- 2 -H&*A 
tt**JttfA*&4HM^#**Wt*. ^> « 

It A &4t*Jt * « * T 
%1&.%H%$L'% Ci^^T fe^Te. Ge, Sn Sb 

(#^-^ 2—147289). 

|tt«4*Xrl^4tft^*AJl«:A*ft***«.*^+^**- 



»t ft # # # ^ T ft#i $L 4>\ 

T>K4t*r**£.«4U £&jl#£tt#Bfr 

£^JMtA«4UMt-t» -hi£i&^>£T«ii7£uJtiU ( Ge, Sn ) A 

%#Ji*» 20% «T. Sn «M( 2%*Jl, Ta^tHAH. 

£.jLs&&&iZ%L&fe* t Jl^^^lM^M-JSL^^ 5nm «Jl J. 15nm 
SIT. 4.£t4t»*jfc«*JM£. 5nm « A, T^*&^>g^£j&3r3iri8>;fit. 

^^«^Ji^*LJi^A. iitt, nit*, 



#.Ag, Al, Cr, Mn^N t&&#^M >M^ia;3lGe, Sb, Te, Sn, 
£Jii£#|i£;$->fct. -t^.«.4t>&^^>!t-5r«>^ 5nm 9XX 15nm «T. 

ji^f^it, &ty&&*m& m. 

J^Lll; ^^Jb^^HllJi^^ l^>g: 12a, # 
1 frftMz 13a, i€.|t>& 14, |5 2 13b, ^ 2 fc&M 12b, ;fc#L>lfc 

^i>g: 15 frtiLMM: 16 VX&Ji\ft&%:M; 17 16 Ji6*£3Lg. 

41 18. *p, if &>£iMM£ io li ^ge.i^**L li 6* J^tfjie. 

ift,g- 14. ( -&,iat;5UL) 19 4UMl 11 -"MflUHv&flr MM 

#10-t. 

14 *iHJ9**j|L 19 ^JK^MM^MrA^n^^T 



14 tijg&te^frlLib&im&te. J**K ii-it^^^l^J:^ 19 
T^ie.^>g- 14 ##&&*i^£4fcA&&;Hi. «»A>& 14 
M-$L$Jft&. 5nm « Ji 15nm #T. 

K^lM: 14 tf^A^Afe^Ag, Al. Cr, lin N t&ife# J-^ 1 
#7G#«^Gev Sb» Te, Sn, JMMfc-fc, T^'fitfli fcl&AA 

[ ( Ge, Sn ) A Sb 2 Te 3+A ] 100 _ B M B 

(itJt, 0<A<;10. 0<B<;20) ;Mr###. .*feAAAii*£«*Al4 
t Ge^Sn^^^l:^#^rC(100-B)- A] / ( 2A+ 5 ) J&^f % . til 
A^|^2^8^|L^. jM% B«i«A.2^15^r^. £##I&AAA 

&Jii£^AAA^##*Hr«/fi Sn <teTe-Sb 2 Te 3 4»^ib£ia 
A#Ge#~ 4tA, ^«#^^TiC^M^##^t#«.8Ji. GeTe 

8& SnTe A PbTe, Tttlfc—jNlft Jllfift&Jt. SnTe PbTe -5 GeTe- 
Sb 2 Te 3 ^it^^^, *&&£;$Ai&&^**. SnTe PbTe 
A*,' Ge-Sb-Te. ##)A, SnTe GeTe~Sb 2 Te 3 

&~*L % £tA###i& A#. 

##*2,A>& 14 #^A^#.*J*I:M* SnTe J&^£ GeTe-Sb 2 Te 3 & 
-^t^Mtf^^ GeTe— SnTe— Sb 2 Te 3 . iiBfr, i&*±# Sn JLIfe Ge # 
— ( Ge, Sn) Te-Sb 2 Te 3 , #*i$l£,ftii.A. 

6»^«AA- 14 t#>tA M T«^A*###;g^#^tt#fe 
itit#:/8 Al Ag» Cr Ag A Mn Ag # 2 4vb*4t*;t* 
M, TtilJlft* AjEt**** #^l#A«.A«:A«LBtl«Ji?&TI^^Jt^ 
■f-JM*. XA, £>bA M #&A^A#:f:*t>9fr, #7#J£&*£A* 
AM*. **Nfci&*A- 14 t# Sn £**it* M ttfeAft-f 

Snti&A. 

^ 11 &N*4M*JM£4f.. JMl 11 *J*»T#A#&A 
#MStf)**f® (PMMA) A^fltM. 

AA4L n ^^A>i:-^^A^^A^4t5l-f-^A 19 tt-9Ar*. 14L 

11 19 A#**54Lft-tJttJ|f4. ^ n fftJtAffMt 

0. 5mm- 1. 3mm 



% 1 2 12a 12b J^^-fc^ 14 iiit 

1 2 12a 12b ^VXtiL#ftiL$-M; 14 # 

3 ^5t*T^. 1971 -^), 

£J# A 14 Jfc* 

|5 1*>9 12afr 12b***»#*.^Jf 

-?tt*J9 Si0 2 il Ta 2 0 6 ^^> Si-N> Al-N. Ti~N> Ta-N. Zr~ 
N ^ Ge- N ^3L4fc#K ZnS 4MM&#4. SiC 4.TeM£Jfl£*J 
#>&^4fr. *t. ZnS^SiO 2 60^# ZnS-Si0 2 4.#i5«J^#^. ZnS 

-sio 2 ^#,&&##, *r#*&, *4MH***raui#. K Zns-sio 2 

T^MM. ^ 1 12a*>£ 2 12b T^flfl-tf^A 

£ 1 2 4M»>& 13a *> 13b ^*1» 1 #^>& 12a friZ&M; 

14 3:1*1 « 2L&9 2 4MMt> 12b *»-fc|ty& 14 $11*% 2 13a 

13b jMf #jt>&3£ 1 12a ***6f:>gr 14 4l|3J 2 #^>& 12b 

14«/ t i**MW«*tt 9.1*9 2**A13a*lSb 
***MH**rTiK4fcJ8 Si-N, Al-N. Zr-N. Ti - N, Ge- N il Ta~ N 

9 1 2 ^tf»>& 13a *» 13b 6^^AipL»^ lnm- lOnm 
$1*3, jE.2nm~5nM^^a^it^. 

^JL^^LSLM: 15 W&riZMLM; 14 
14 «JBA«ULiMfr 15 T«es"jt2fc 

%tfft&faiZ&#L#l4L$r. 15 ft*#*hMHtA*Nli-*ft« 

j^fctf !&j|fci£,&###. T>a£.#*r##-fc 3 #-fc 6 vxy* $L& 

k ^ 1 «-t 4 >*T###. *>fc*M£, TiKttJB Ge-Cr, Go —Mo 
f-tf#&&Ge£-£r> ^Si-Cr. Si-Mo. Si-W & Si £~£r. j* 

>h -kTiOJ Si *Hfc4*K Ti, Zr> Nb. Ta> Ci\ Mo. W> SxiTe 

16 4^*£*/HL^>g: 14 ^6^**^^^. St*. *itf** 



&M& 16, ^r^^tie^^^^^^iir^ %h&3&%L& 14 

it. 3t&, &it%&J$LMM; 16, T«flt^>ftftT«5Jf^JBI^^«.«u:4fe 

16 W-frTTMitm Al. Aik Ag i£ Cu 

JLTTVJL®.m Al-Cr, Al-TI, Ag-Pd> Ag-Pd-Ciu Ag 

M: 16. 

17 *J*#/fcl5Lg^L 18 Mfc^JUTA 16 Ji. 17 

17. 

10 jfc*K ^risi*!JRjt*uUft. is 

is «$*r#Ttt&4t ii t9*MM*n. **K £-8L£-#l 

1 10 t.. 14 tf#&*»3-&-£vb 

£ M Ge* Sb, Te. Sn. SA, sHfeflMT &i&^*M*- 10, 

##, 1 t> **7*# 1 >H&** 14 Xlft&TZ%i$L 

* 10, ^&«t|*4i&**4Mfc.TiKA4r 2 **** 14 ( erFti* 

*tT 2 ^%4tMIT4«4t4|L#. 10, T«il.it 
M4fr»AJe^JiUUl 18 ^#m««^it^^ie.^#.. 

( 2) 

JUL* (T**0**^**.— #)- 

^^^^.^^2 60^4^^^^ 20, a2^*^*|i6S. #*& 
«4UMt 20 ^ 1 21; 4£tt/f 1 J^L 21 Jl«* JL#A 



16. *.«L*M*.iMt 15. % 2 fc&M: 12b. % 2 -JM»>& 13b, iZ&M: 14. 
^ 1 frftJk 13a 1 tiMf>& 12a ft 17 1 IMP 

jg- 12a -ttf# 2;g-#L22. *p, 4r&%*JMt 20 1 &fcL 21 

£|5 1 21 ¥jXyr#)iZ%LM: 14. K^diM il^JK ( -Jbt.*** ) 
19 AH $ 2 22 ->WI^#^^4^^^ 20 ±. 

% 1 21 ^VXtiLmfr&jL 11 # 2 &#blBI Jt4*# 

TftfliMUtll FQ#tt#*WA. -kTft£|5 2 

4^22^^^14--«^4L^^A^4t5l^lfe^:Al9^-f-^^. |5 2 
J^feL 22 ttfe:!:* 19 . # 2 22 

>t^2^4l21&, ^>;£_0. 05mm ~ 0.5mm 

£ir&ttiMM^ 20 t» M% 2 J^L 22 >fc£ 1 21 *t4fr# 
i$£t4UL;&Tft:fc. itJE-, 19 ¥iilL-£%X, &&¥i4Li£jL& 

% NA, *»)#i|L;fc.&6*X.-*wTfc 

w = k A. / NA(4T^i, k^f-it) 

10 #J*», ##.4- ( Kiyoshl Osato, "A rewritable optical 
disk system with over 10 GB of capacity", Proc. SPIE. Optical 
Data Storage ' 98, 80— 86 ( 1998)), $-&jSL*l 0. 6mm #£~feUhTft 

NA = 0. 6 &&J8L% 0. 1mm # J4£-tTft#JB NA = 0. 85 

flr^t&IUM*. 20 t B4tl8 T 10 t e>#. , 8##*^ 

( 3) 

UlAJUMf A«4Ut 14 WX^. 
^J-*L 11, £AJULJLt*feJUUl 11. 3 
fi^^IiT^^ l ^*S*t** l ****S'tAAJULJtA l 

*4£*******tfjfc*iAAJMLjL T^4iR4«n^AjR 

3L3.*fr ft T -MWMf A Jfll, -k^T ft *t ft T ^F^l^ A JUL JLJUf A 
JL 



U 1 K&M: 12a. £ 1 %~®M: 13a. 

ii|t>& 14. # 2 ^ifcvg: 13b> £ 2 fc&M; 12b. &tiU0L&SL& 15 
#,£16. ^^fell^^^^4t$I^^J:^19^^Bt» WAT 
##4ti&-fc^&^ 1 12a. 

# 1 flL^>g: 12a. % 1 Jr-fivg- 13a. % 2 13b $ 2 I2b 

& (Vapor Deposition Method ) *l&Aj0t&, 

%f&L&* 4£%Mr&LC Chemical Vapor Deposition) 
&:frfr J ?£.*Y&£- J £& (Molecular Beam Epitaxy) fS&tetilM-? 1# 

jyLMA*' t & * # ^ * - *l*6* 

it£J^*^^#»ttfcH^.**#&* Ge. Sb. Te. Sn ^»/G* M 
#(Jfc) £^&-fc^l4. TTMtiLmfr»]$Ge. Sb. Te. Sn 

^TC^- M &&#J 5 *,T^^.^#/L^>t^^ 2 

3 tg£##. M i&i±£k^*A#llEi*L 

taMfr&^Ge. Sb. Te. Sntfj&&1&&i&&M. 

T^£&^&fc[(Ge, Sn) A Sb a Te a J l0O _ B »; ( 

0<A£10. 0<B£20) 

14 0. 5nm/#»X-t 5nm/##T ( 0. 8nm/#~ 3nm/#*t 

4£) #/JUBU£,£jdU&. 

&#J&35 2 12b 2 12b Jl#*.£4jK#LjE 

>gr 15 fr&MM; 16. jfeMUliE.* 15 ^#>& 16 ^T«i&it£ SAILS 

16 17, &JlMM: 16 *»£«l&*L 18 



14 tf#^^&to#*»i£4fcx,^. nn%sK*s.Ji>n 18 

20 Ti»/QiM?4%**#. 10 ^#^^r^#Jit. 

jfc>K ^ 2 22 18 — #, T#*J###,& 17 

1 12a -h. ^4«.|tdKL#. 20 6$*]i£;T>jr t, 

i&ft&teftJ-fr. &Mt4bJ-J?TT?JL&9ii&% 2 $Jfr. 22 3-1fr£ t #-9l:&% 2 
22 3j£iit#. £4r4«JUMf 20 t» E^M* 2 &&—*l^Mfit>it 
* 19, JMfe&ft 17 tt/MULJML*^* 3 

0.6mm). ^J^^#^«|t^^^LJ:#*^^ A ZnS Jk - S.i0 2 
( % 1 *Mf>& 12a, 140nm). Ge- N M: ( % 1 JMr£ 13a, Jf Jt 

140nm), i&4LA(l&4tAl4X. Ge - N ( 2 Jf~fBtM 13b, Jf->dt 3not )> 
ZnS-S10 2 >& ( # 2 12b, #Jt. 40nm). GeCr ( &tfLi&.$LJE.J& 

15, 40nm) Ag &kM> (JtiLMM; 16, 80nm). %, 1 

12a *t£ 2 12b 60^*^^A,^£.it^i& 660nm 9fr43r-t4Mft( iL 

fe*JMtJl * C ( Ge, Sn> 4 SbJe,] N N 8 4b»«HM-#A. tt«*Jt 
fe^ Ge Sn t*&-f-£-»f* 95 * 4/ ( 4+2+7 ) = 29% . Ge # 

*?-<jHt*24%, Sn«Mtf-<H££ 5% . 

$LM*, ( &J$L: 0.ta) i§ Ag^JMN*^&#4M»JMUt, 



t> C*i#Ai&*Jt«*Jf-A^S«& 8 10-11- 10 

-18. 

Ge 4 Sb 2 Te 7 T &JSL*m 
# 8#>f|:4i&^#-C-ll-C-18. 

111. 



I4L II 





%4Ufc/Mt 






No. 


[nm] 






10 — 1 1 


3 


E1 


E2 


10-12 


5 


CI 


[ 02 


10-13 


7 


A1 


B2 


10-14 


9 


A1 


B2 


10-15 


11 


B1 


A2 


10-16 


13 


B1 


A2 


10-17 


15 


C1 


A2 


10-18 


17 


C1 


A2 


C-11 


3 


E1 


E2 


C-12 


5 


E1 


r E2 


C-13 


7 


B1 


D2 


C-14 


I 9 


B1 


D2 


C-15 


11 


C1 


C2 


C-16 


13 


C1 


| C2 


C-17 


15 


D1 


B2 


C-18 


17 


D1 


B2 




200000^A1 


0<A2<1 




1 00000^ B1 < 200000 


1^B2^2 




1 0000^ C1< 100000 


2<C2<3 




D1 < 10000 


3^D2 




El 


E2: XVHfUt 



4Li*ft ai-di 

10 



#>&6^ jgr^ fSJ^JjLfh T 13% i&i&4r*f «T#4L& Al ~ El A2 ~ 

1 #t?f, £&#^#>fr&tt|*JM£ c-ll~C-18 t> *H~t 
iL, 1 tf4t&i&iMM£ 10-11-10-18 t» Jj-f-T**** 

1 tt^&tti|td&#.J* C-ll-C-18 

tf##*tiUfr;l:BJ9 Sn 3L4fc Ge 4 Sb 2 Te 7 6* Ge Ifr &4fciUt 

( 2) 

3MM0#->M^. 

fc7 ftiZ3t&¥l&jSLm%-% 7nm Sn 4*-Mr*£.*K 

4UM£J9 if [ ( Ge» Sn) 4 Sb 2 Te T ] 35 N 5 4L*I*4MHM. ifcJL, ^ Sn # 
2% -4%4UQ£4b, It Ge tftA-f-MHte 27% ~4%4L 
«*4t. *J#T 8 *Mt4«4UMiE. 10-21-10-28. 4t4«4UMt- 10 
-22 -5^4-fc|t*fc#. 10-13 AH. **h ti#4)4fT* 
^ Sn 6$tir4-%»$JMt. C— 21. 

tff-it#te4i&jMM* 10-21-28 C— 21, ilitft«^Jfc#«r^r 

£%L^T&- 2. 



n 



Mr* 

IMO. 




[%] 


VSit? L 'WJ 


Sn [ %] 


10—21 


27 


2 


C2 


10-22 


24 


5 


B2 


10-23 


22 


7 


B2 


10-24 


19 


10 


A2 


10-25 


14 


15 


A2 


10-26 


9 


20 


A2 


10-27 


6 


23 


E2 


10—28 


4 


25 


E2 


C-21 


29 


0 


D2 



( 3) 

IfrT iSL^-it* M llnm 4L*h *»&4fe*l 1 

[(Ge, Sn) 4 Sb 2 Te 7 ] 95 N s 4L^#*t*H*A. »fi-H., Ge 6^^^^^** 
# 24% , Sn 6*#^#3:# 5% . £&*fc*J 3 t. ft*^ M ^ Mn. 
Ag, Cr, A1&N*4#T 5 ******* 10-31 - 10-35. *M\ * 
^#^#T^it*M^#:4i&^^C-31. 
&#****#* 10-31-35 C-31, iiit^^^-^^ 
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I£3l 



No. 


>L#M 




10-31 


Mn 




10 — 32 


Ag 




10-33 


Cr 


1675* 


10-34 


Al 


1875* 


10-35 


N 


15?3<fc 


C-31 


it 


1757k. 



3 m-*, *J£4£JI Mn. Ag. Cr. Al A N #j*it* II, 4£&7 
i&3f'll$&. Mn. Cr. A1*»N, &*UMM)&. j&*K £<f*J8 Ag # 

( 4) 

4 t> i&Witm Mn KKtL^ M M^4i&4tm#. 10 # 

J&T#J9 Mn #^tg* M4L^K 1 — *HM#-»Aia4U(|t*. 

££:&#J 4 tiflr&fejMUtf , i&H>&^#[ (Ge, Sn) 4 Sb 2 Te 7 ] 95 N 5 

^-S-, #.Ge#,fc^MrJhfc 24%, £LSn#J&^# 

5%. 4 t> ^J^^A^n^l 8 *Mt4«*JMt 

10-41-10—48. 

^-^it#^4-»|t^^ 10-41-48 C-31, ii.5t«.^J&il.^^r 
4. 
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No. 


Lnmj 




[%] 


10-41 


3 


El 


E2 


10-42 
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C1 


C2 


10-43 
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A1 


B2 


10-44 


9 


B1 


B2 


10-45 


11 


B1 


A2 


10—46 


13 


B1 


A2 


10-47 


15 


C1 


A2 


10-48 


17 


D1 


A2 



4 #r*F, Mn ft%ft% M, T>*#£):£&&^*&&A^ 

Ji 13nm tfTBt, Mf. J**h &*.^T # 

(£*fc#l5) 

5 t> **4fci&*U****»* M tt-Mf**' Sn i^M*** 
fe4t«4Mt*'i&**#. 10 

Cr ft %?t1k Sn l**-***^. 1 — # 

(Ge, Sn) 4 Sb*Te,] w N,4.^«**Mt 
-ft. Sn ¥lJfc*&# J $:& 0~ 25%3LI«j£4fc, Gg •*4*-<Mr*& 
29% ~4%4Lffl£fe, 9nm. 
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T. *»4t 5 #r^, iti£#JII Sn ft*?**** 5% -20%, Cr 

tt±% 2% -15%, Ttt#4*2.&**ftJUlK & 

3t»«j, #J8Ag**Mn. &Ag*»Al, iUg^Cri&#Tl^#tt£ifc. 
^.Ag^^^^TJr^^i%. iSJ&^Sn##^Mr*# 5% ~ 

20%, fc. Miu Al ^ Cr «9A-7-4»4Ht* 1% - 13%, Ttf#^4HMfcfc 

( 6) 

6 t, tttt«#4r4i&4UMt- 20 >H*-^. 

(*£.: 1.1mm). ^«MM^4Lh«li9^«^«^«A Ag 

&&:Mr ( 16, 80nmX Te K&hM: ( it«.4Ut£A 15, # 

A 20m). ZnS-Si0 2 >& ( # 2 *?Jt 12b, llnmX Ge-N>£<# 

2 4^*^. 13b, M-BL 3nmX iB*A ( «JLft 14 X Ge- N ( % 1 frft 
M 13a, frM. 5nmX ZnS~Si0 2 >& ( # 1 12a, #JL: 60nm). JC 

1 #^>g- 12a 2 12b ti4£4tiPI*A£*-£* 405nm 



^^^[(Ge, Sn) 4 Sb 2 Te 7 ] 95 N 5 Ge ¥j& 

tt±%l9%, Sn¥lM.^-&±% 10% . 

ftftft&M: 17, #^^h^4t#^|t^^ 1 #4^Ji. *. 

^, 2 £4k ( £ 2 22, 0. lmm) H% 1 *?JMlr4»J&at 

6 *, e,##ili*e.5ifc>&##&* 7 *Hr*i&4UMt 20-1-20 

# 405nm ***&jM» NA=0. 8 #4fr&, aMf 
I4L61 



No. 


[nm] 




C%3 


20-1 


5 


E1 


E2 


20-2 


[ 7 


B1 


C2 


20-3 


9 


B1 


B2 


20-4 


1 1 


B1 


B2 


20-5 


13 


B1 


B2 


20-6 


15 


C1 


B2 


20-7 


17 


E1 


E2 



A Jl4tftltH-«TSI*h ilAB^^ Sn Ge 4 Sb 2 Te 7 
3k*, itft Cr & Al ##^i|-Mifc#7ft#tf 
St*, #J8Ag**Mm 4.Ag*»Al. Ag ^ Cr 2t#7 RWtf 
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&.Pig&J&T&%-§:% 1%. 4fcMiK Al Cr ttJg^M*^ 4%. 

*#£.>f£&*L;MM£ 31 *M£#iM*%#l. 32, 33 
#^34 #*4fr4t; 35. 33 36 fc4Mifc 35 fcifcjfc 

#;$^&*e.^*M£ 31. 

1-5 tf*Hfrt> 660nm tt-f-^-fMt&S- 33 

$L1t.4L&% 0. 6 ¥t#t& 35, ifciljM. 8. 2m/#. j*>K ££*fc*i 6 #l*f- 
#t, 405nm ****4Mt&« 33 *>8l&l$L&% 0.8 6$#4fc 

35, ^il>dtA 8. 6m/*K 

:HrT*Hfr:T5.fUf**.&, 36 £iMfr&tt*HMM* Pp *H& 

PP Pb 36 *JU&*4r**^^J**A4LjMl| 13 

«*4MI^**MHl»t»^*#Eli-. T^^H^ 10 
T. 

24 i us. ^t5.ir^it^#--f* 

& + (feftlfc&fe ( % )) (fe*4fc£4b ( % )) = (4tJLj& 
#&<ffcte ( % ) - (ikJLj&^^tt. ( % )) ^tfe. 
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AJL*J&**^H«tJtT*«-, ***** 
<K **«iil4fcA*»tWT»*^. **-t. ************* 
j&* «#***«* IUU*--:3r*#£+2%i»T. 

*t>h #4*jM^*« ************** 
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